[The endocrine cells of the gastrointestinal epithelium and the metabolism of biogenic amines in the gastrointestinal tract (author's transl)].
After a review on the historical development of morphological investigations of entero-endocrine cells, dating back to 1870, a detailed synoptical review of the current stage of findings in this field is given. At the present time nine different endocrine cell types can be distinguished in the epithelium of the gastrointestinal tract. Criteria for this differentiation are properties concerning specific staining methods, aldehyde-induced fluorescence, immunohistochemistry, and ultrastructure. From present results it is obvious that distinct cell types are responsible for the synthesis of defined polypeptide hormones (e.g. gastrin, secretin, enterogastrone). The metabolism of amines, in relation to the endocrine cells of the gastrointestinal tract is of particular interest here. Points investigated include the uniqueness of endocrine cells, with regard to the metabolism of biogenic amines ("APUD-cells") and the possibility of serotonin synthesis by a definite cell type, i.e. by the EC-cell ("enterochromaffin" cell). In our experimental animal, male Wistarrats, seven different entero-endocrine cell types can be discerned by ultrastructural means: EC-, ECL-, G-, AL-, EG-, D- and D1-cells. The I-cell (found in other species) can hardly be distinguished from the AL-cell by ultrastructural means and the S-cells, as found in other species, are not to be found at all. Only some of the cited cell types can be seen by fluorescence microscopy. After formaldehyde-treatment of the tissue, the "enterochromaffin" cell shows a yellow, serotonin-specific fluorescence. This cell corresponds in shape, number and distribution to the ultrastructurally defined EC-cell. EC-cells are found predominantly in the pyloric region and the duodenum and less frequently in the middle- and hindgut and the cardiac region; seldomly EC-cells are encountered in the oxyntic gland area of the stomach. In the rat gastro-intestinal tract, number and fluorescent intensity of EC-cells does not always correspond with the serotonin content of a certain region--sometimes the level of serotonin is largely determined by the mast cells, which in the rat also contain serotonin. For example, the high serotonin content of the oxyntic gland area, which contains very few EC-cells, has to be contributed nearly exclusively to mast cell serotonin. Mast cells can be domonstrated by fluorescence microscopy, due to their histamine content, after treatment of the tissue with o-phthalaldehyde (OPD). It seems likely that the histamine content, especially that of the so-called "atypical mast cells" of the mucosa, is inversely related to their respective serotonin content. --In addition to mast cells, OPD-treatment leads to a fluorescence in some of the entero-endocrine cells of the gastrointestinal epithelium. In the gastric epithelium these fluorescing cells should be regarded as histamine-containing ECL-cells and glucagon-containing AL-cells while in the colonic epithelium they are considered to be glucagon-containing AL-cells...